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Abstract 
The selection of radiographic film is the first procedure in x-ray diagnostic 
departments to produce an image with high quality and clear details. 
In this study the optical characteristics curve of radiographic films was plotted for 
two types of x-ray films: Screen film Fuji and CR film Fuji to find out the 
characteristics of each film in terms of (Contrast, Speed, Average gradient and 
Exposure Latitude). 
After data collection it has been found that CR film (Fuji) has wide exposure 
latitude in comparison with Screen film (Fuji). Moreover the findings indicate that 
screen film (Fuji) has better contrast in comparison to CR film (Fuji). This in turn 
implies that in radiologic procedures where good quality should thoroughly occur, 
screen film (Fuji) presents more acceptable results.  
On the other hand the findings indicate that screen film (Fuji) requires less 
radiation in comparison to CR film (Fuji) so radiation dose will be as low as 
possible for patient. 
 
 
 
 
 
 
 
 V
 
 مستخلص البحث
 .
 
 
 
 
 
 
 
 
 
 
VI 
 
List of Contents 
Title Page number 
ةيلآا I  
Dedication II  
Acknowledgement III  
Abstract (English) IV  
abstract (Arabic) V  
List of  Contents  VI  
List of  Figures VIII 
List of  Tables  IX 
List of  Abbreviations X 
Chapter One: Introduction  
1.1 General Introduction 1 
1.2 problem of the study 1 
1.3 General Objective 1 
1.4 Specific Objective of the Study 2 
1.5 Methodology 2 
1.6 Thesis Layout 2 
Chapter Two: Literature Review & Previous Study  
2.1 Theoretical Background of Radiographic Film 4 
2.2  Structure of Radiographic Films 4 
2.3 Fluorescent Intensifying Screens 7 
2.4 Intensifying Screen Function 8 
2. 5 Types of Films in Medical Imaging 10 
2.6 Processing Operations of Radiographic Film 12 
2.7 Computer Radiography (CR) 14 
2.8 Factors Affecting on an Image Quality 17 
2.9 Film Selection 18 
2.10 The Characteristic Curve 18 
2.11 Factors Affecting The Characteristic Curve  21 
2. 12 The densitometer 21 
2.13 Optical Density 22 
2.14Film Characteristics 23 
2.15 Previous Study 24 
VII 
 
Chapter Three: Materials and Methods  
3.1 Materials  26 
3.2 Methods 27 
Chapter Four: Results, Discussion, Conclusion and 
Recommendations 
 
4.1 Results 29 
4.2 Discussion 38 
4.3 Conclusion 42 
4.4 Recommendations 44 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VIII 
 
List of Figures 
Number of 
figure 
Name of figure Page 
 
2.1 An example of a tabular silver halide crystal. 
The arrangement of atoms in the crystal is cubic. 
6 
2.2 Construction of X-ray Film 7 
2.3 X-Ray Intensifying Screen 8 
2.4 double-emulsion film and a single emulsion film                                                        12
2.5 The  Film processor 14 
2.6 Workflow Comparison: CR Vs Film/Screen 15 
2.7 Different shapes of Digitizers 17 
2.8 factors affecting on an image quality 17 
2.9 The Characteristic curve 19 
2.10 The densitometer 22 
3.1 CR Film processor 26 
3.2 The Step Wedge 27 
3.3 Step involved in the construction of a characteristic curve 28 
4.1 Characteristic Curve of Screen Film (Fuji) 32 
4.2 Characteristic Curve of  CR Film 34 
4.3 Relation between OD and step wedge thickness for Film A    37 
4.4 Relation between OD and step wedge thickness for Film B 37 
 
 
 
 
 
 
 
 
 
IX 
 
List of Tables 
Number of 
Table 
Name of Table Page 
4.1 shows OD and thickness for Screen Film at 1mAs 29 
4.2 shows OD and thickness for Screen Film at 2mAs 29 
4.3 shows OD and thickness for Screen Film at 3mAs 29 
4.4 shows OD and thickness for Screen Film at 4mAs 29 
4.5 shows OD and thickness for Screen Film at 5mAs 30 
4.6 shows OD and thickness for Screen Film at 6mAs 30 
4.7 shows OD and thickness for Screen Film at 7mAs 30 
4.8 shows OD and thickness for Screen Film at 8mAs 30 
4.9 shows OD and thickness for Screen Film at 9mAs 30 
4.10 shows OD and thickness for Screen Film at 10mAs 30 
4.11 shows OD and thickness for Screen Film at 11mAs 31 
4.12 shows the relation between OD and Log[mAs] for Screen 
Film(Fuji) 
31 
4.13 shows OD and thickness  for CR Film at 5mAs 32 
4.14 shows OD and thickness  for CR Film at 8mAs 32 
4.15 shows OD and thickness  for CR Film at 10mAs 32 
4.16 shows OD and thickness  for CR Film at 13mAs 33 
4.17 shows OD and thickness  for CR Film at 16mAs 33 
4.18 shows OD and thickness  for CR Film at 20mAs 33 
4.19 shows OD and thickness  for CR Film at 25mAs 33 
4.20 shows OD and thickness  for CR Film at 32mAs 33 
4.21 shows the relation between OD and Log[mAs] for CR Film 34 
4.22 shows contrast and latitude for Screen Film and CR Film 35 
4.23 shows relative speed for Screen Film and CR Film at OD = 
0.5and1.5 
35 
4.24 shows relative speed for Films of previous study at OD = 1.5 
and 2.5 . 
36 
4.25 shows the relation between OD and thickness for Screen and 
CR Film 
36 
 
 
 
X 
 
List of Abbreviations 
Meaning Abbreviation 
 
 mill amperage per second 
 
mAs 
kilovolt peak 
 
kVp 
Mil Rontgen MR 
 
Optical Density 
 
OD 
Computed Tomography 
 
CR 
Computed Radiography 
 
CT 
Magnetic Resonance Imaging 
 
MRI 
Light Emitting Diode 
 
LED 
Imaging Plate 
 
IP 
The Maximum Density 
 
Dmax 
The Minimum Density 
 
Dmin 
Micro Meter 
 
µm 
 
 
 
 
 
 
 
